Stimulation of cardiac glucose transport by inhibitors of oxidative phosphorylation.
Previously we showed that hypoxia in heart stimulates glucose transport via translocation of glucose transporters from intracellular membranes to the plasma membrane. We later showed that rotenone, an inhibitor of oxidative phosphorylation, also decreased intracellular transporters. Here, using another membrane fractionation technique, we show that rotenone increases plasma membrane transporters, and that another respiratory chain inhibitor, azide, acts similarly. Thus, they likely activate the same signaling pathway as hypoxia. Genistein, a tyrosine kinase inhibitor, inhibited insulin- and azide-stimulated 3-O-methylglucose transport similarly in cardiac myocytes. It also increased glucose transporters in the plasma membranes of perfused hearts even though it inhibited glucose uptake, suggesting effects on membrane trafficking. Another tyrosine kinase inhibitor, lavendustin A, and the cyclic nucleotide-dependent protein kinase inhibitors H-8 and H-7 had little effect on basal or azide-stimulated transport. Polymyxin B was a weak inhibitor of basal, insulin-stimulated, and azide-stimulated transport. A nitric oxide donor and a nitric oxide synthase inhibitor had no effect on basal and azide-stimulated transport. The results indicate that tyrosine kinases; protein kinases A, G, and C; and nitric oxide are not involved in the hypoxic activation of cardiac glucose transport.